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A radiation evaluation was performed on DACCSA (D/A Converter} to determine the total dose tolerance of these

parts. A brief sunmary of the test results 15 provided below. For detailed information, refer to Tables [ through IV
and Figure [.

The tatal dose tasting was performed using a “'Co gamma ray source. During the radiation testing, cight parts were
irradiatad under bias {see Figure 1 for bias configuratien}, and two parts wers used as control samples. The total
dose radiation levels were 2.5, 5, 10, 15, 20, 30, and 50 krads*. The dose rate was between 0.04 zod 0.31
kradsiour, depending on the total dose level {see Table 11 for radiation scheculz). Afer the 50 krad uradiation,
pans were annealed at 25°C for 1568 hours, after which the parts were annealed at 100°C for 168 hours. After each
radiation exposure and annealing treatment, parts wers electrically tested aceording to the test conditions and the
specification limits*™ listed in Table I,

All parts passed inicial elecmrical measurements. All Irmadiated parts passed all slzzmical s2sts up to and including the
2.5 krad level.

At the 3 krad Uradiation level, all parts except S/N 54 exceeded the maximum specification limit -3 uA for [ref,
with readings ranging from -3.13 uA to -3.49 uA,

At the 10 krad irzadiation level, S/N 53, 55, 58 and 59 excesded the maximum specification [Unit of £0.10% for
INL with a reading of 0.11%. S/N 54 exceeded the maximum specification limit for Lret, with a reading of -
5,75uA, and the degradation in Iref continued for all other parts.

At the 15 krad irradiation level, the degradation in Iref and #NL continued.

At the 20 krad imradiation level, 8/N §3, 55 and 32 marginally exceeded the maximum speeitication limic of -10 pA
for Lil, with readings ranging from -10.1 ¢A to -10.8 pA, and the degradation in [ref and *NL conunued.

Adter the 30 and 50 krad lrradmtmns the degradation in Iref, +NL and [il conrinued for all pars with readings w ike
range of -PuA w12 pA C' 1% to -0, (4%, and -11 pA 10 -18 pA fespoctively.

*The term rads, as used in this document, means rada(silicon). All radiation levels cited are cumulative.
**These are manufacturer's non-irradintion dara specificatinn limits. No post-iradiation limits were provided by the
manufacturer at the time these tests were perfarmed.
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Atter anncaling for 168 hours at 25°C, no significant recovery was observed. Readings tor [ret, NL and [il were in
e range of -3 uAto -0 nd, -0, 0 1% 1o 0.0 1%, and - 13 LA 0 -16 pA.

Atter anpzaling for 163 hours at 100°C, no rebound ettects were observed in the pants.

Tableg [V provides a swinmary of the mean and standard deviation valves for each parameter after differsnt
iradiation expesures and anneaiing steps.

Any further derails abonr this evaivation can be obtained upon request. IF you have any questions, please ¢all me ag
(301) 7318934

ADVISORY ON THE USE OF THIS DOCUMENT

The information containgd in this degument has been developed sulely fur the purpose of pruviding

general guldance 1o employess of the Goddard Space Flight Camter (GSFCY. This document may

ba discribused outside GEFC only as a courtesy to other govemment agencies and contractors. Any

distribution of this document, or application or use of the Information containgd harsin, is
. expressiy conditional upor, and i3 subject ta, the following understandings and limitations:

(3) The informatian was develaped for general guidanee noly and is subjeet to change at any time;

{b) The inforrnation was developed under unique GSFC labomtory conditions which may diffar
substantially fom outside conditions,

{cy GSFC does noc warrant the accuracy of the information when applied or uszd under other than
uniqus GSFC laboratary conditions;

{d) The information shonbd not he canstrued as a representation of product perfarmance by sither
LSFC or mc m.;a_._i':ufacmr:r;

dean |'_1_r
{e) Neither the United States government nyr any pecson acting on behalf of the United Statss
government assumes any liakitity resulting Fom the application or use of the information.
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TADBLE [, Part [nfermation

Generic Part bumber: DACOIA
CASSINUCIRS
Part MNumbsr: MIBSIUISO2IBEX
CASSINICIRS
Control Number: 11529
Charge Number: EE444632
Manufacturer: Analog Devices Ine
Lot Pate Code: 9335
Quantity Tested: ]

' Serial Number of
Control Sample: 31, 52
Serial Numbers of
Radiation Sample: 33, 54, 33, 36, 57, 38, 59, a0
Part Function. 8 Bit D/A Converter
Part Technology: Bipolar
Package Style: 15 Pin DIP
Test Equipment: A¥MQ
Test Engin_r:cr: Cu Nguyan

* Mo radiation rolerance/mardness was guaranteed by the manufacturer for this part.

=3 =
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TABLE 1T Radiation Schedule for DACDS A,

EVENTS DATE

L} INITTAL ELECTRICAL MEASUREMENTS 1071294
2128 KRAD [RRADIATION (0.1 KRADEHOUR) 10713594
POST-2.5 KRAD ELECTRICAL MEASUREMENT 10/14/94
315 KRAD IRRADIATION (0.04 KRADS/HOUR) 0714754
POST-5 KRAD ELECTRICAL MEASUREMENT 10717494
4) 10 KRAD IRRADIATION (0.29 KRADS/HOUR) L1 7754
POST-10 KRAD ELECTRICAL MEASUREMENT Pk 1 8/84
5) 15 KRAD IRRADIATION (028 KRADS/HOUR) 10/18/94
POST-15 KRAD ELECTRICAL MEASUREMENT 10/19/94
6)20 KRAD IRRADIATION (0.29 KRADSHOUR) 10/19/94
POST-20 KRAD ELECTRICAL MEASUREMENT 10/20/94
7) 30 KRAD IRRADIATION (0.59 KRADSHOUR) 10120194
POST-30 KRAD ELECTRICAL MEASUREMENT 10/21/94
8) 50 KRAD IRRADIATION (0.31 KRADS/HOUR) 10/21/94
POST-56 KRAD ELECTRICAL MEASUREMEMNT 10124/94
10) 168-HOUR ANNEALING @25°C _ 10/24/94
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT 10/31/94
11) 168-HOUR ANNEALING @100°C* 10/31/94
POST-163 HOUR ANNEAL ELECIRICAL MEASUREMENT L1/09/94

PARTS WERE [RRADIATED AND ANNEALED UNDER BIAS; SEE FIGURE |,

'Ei.gh temperature annealulg.1s periormed to accelerate lontg term time dependent effects (TDE), namely, the
"rebaund” effect dus (0 the growth of interface states after the radiation expusure. For mare information on the
need to perfonn this test, refer to MIL-STD-833D, Method 1019, Parz, 3.10.1.

Is
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Table 11, Electrical Characteristics af DACOSA

Tast Lemgrrarure : 2500
Sequaencar: wvdd_Sv

Csi T2at nama Min

1 Ice 0.40 ma

2 Iss -7.80 ma
3 Iref =2,00ua

1 «IF53 1.984 ma
5 +IZ28 ~1.00 ua
5 -IF3 1.584 ma
7 -1Z3 -1.00 uam
3 +Pss_1r3l -4.0 ua

g » 055 Tfs2 ~-8.0 ua
149 «Pss Tfgd ~8.0 ua
Il +Pas_Tfs4 ~2_0 ua
12 -Pss_TILEsl —-4.0 una
11 -Pss_1fsz2 -82.0 ua
14 -255_Tfs3 -8.0 ua
15 -?5s_TEsd —2.0 ua
1a Iih Bl (norte} =10.00 ua
17 Iih BZ ~13.04 ua
13 i:h B3 =10.00 ua
13 Iih B4 -10.00 ua
2% Ii% Bg -10.04ua
21 Iih EB§ -10.00ua
22 Iin =7 =18.00ua
23 i Be ~10.00ua
24 Iil 81 -10,00 ga
25 Iil Bz -10.00 ua
26 I.1 B3 =10.00 ua
27 Iil B4 =10.90 ya
23 Iit Bs =10.00 ua
29 Il B§ ~10.00 un
30 Iil B7 =10.90 ua
3l Iil =n[Aa ~10.00 ua
iz + WL -.10 %
33 =ML -3.10 %
34 dnL -0.30 %
35 *HMonutonicicy 0.0dua
G -Monotoniciny 0.00ua
37 dManatonicity -1 _00ua

0 ua
0 ua
0oua
0 ua
1.9
10,40
1a,.00
ig.o0
10.40
10.00
0.0
in0._aon

.08
0.05
0.05
0.05
0,05
D.05
0.05
0.05
0.310
0.1¢
0.30
15.00
16,09
4.00

e
k2
ua
LA
ua
ua
A
ua

ua
ua
u3
ua
ua
M

ua
%
%

ua
ua
1A

Coadition

all lnputs = 15v
all inputs = 15w
2ll inputs = 15w
all inputa = Qv
a.l iaputs = 0Ov
all inputs = 15v

VCC=1.5v Lo 5.85v, V55=~=18v
VCC=+12v o +1Bw, VS8S=-18v
¥35==12v Lo -18v, VICa 13v
VE83=-4.5v to -5.5v,VCC=18v

VD=4 5v ko 5.5v, VES5=-18v
WVCZ=+12v o +18v, VES=-18wvw
V5832-12v to -18v, VCC= 18+
VESz-4 . Sv to =5 5v,VoC=18v

Vin = 18v, vil = 0.8vw
Vin = LAwv, wil = 0_Bv
Vin o= 1Bv, vil = 0.8v
Vin = 18%, wil = 0.R8w
Vin = 18w, wil = 0.8v
Vin = 18w, wil = §.Bv
Win = 13w, wil = 0._48w
Win = 18w, wil = 0.Bw
Via = =10v, vih = 2.0v
Vin = -10v, vih = 2 .0v
Vin = =10v, vih = 2.0v
Vin = =10v, vih = 2.0v
Vin = -10%, wih = 2.0v
Vin = ~10%w, wih = 2.0wv
Vin = =10v, vih = 2.0v
Yin = ~10v, wih = 2.0vw
all codes

all codas

21l eodes

2ll codes

all codes



TABLE IV: Summary of Elcctrical Measnrements after

Total Dose Exposures and Anncaling for DAC0OSA /1

Total Dose Exposure (krads) Avhcaling |

i Tninals 15 \ io 15 0 k) ] ki 44 TH
Test . Spec, Lins2 HEETE @S A nnec [
nwaii B - Parameters Units  min max | mean  sd | mean sd | mledne. sd | menn LS | wesn s Jmean  sf | mean sd |mean  sd {mean sd | mwean  sdl
|——[_[Icu mA} 94 1 38 4 24 TOM2] 24 T0097733 T000| 23 J009] 24 | DAV %4 J0.09] 23.[005] 33 T6091 23 TR0 33 1019
2 |iss mAl 78 | D8 | 867 0.0 65009 |65 | 009 | 6% | 0.00] b5 | 0.09] a8 1009 Ea oo L5 5 0% 65 | 09| <65 [ ]

31 |Trer uh| 16 ¢ |- =2} 1 [T 3Joad. -F |00k LTI T S P O L e R S A B €

1 |+IFS mA| 98] 2 L6 |15 0 [T ] o J o 1o ] v yold i 0 180 | i8] v | id o
i_ 5 |+1Z8 nA| 1000 1000 |° 427 34 TS 20 |T5,1] 2.0 23 | v3° 129 R0 [ 30| XN ] AT &6 [ 69 3T | &4 S50

a _IIF8 | 181 2 |00 =185 0 {19 © [ sl L 0 119 0 [10 |86 |18 0 [ 14 @

7 112§ nal <1500 10806 § 327 24 AR 23 Iaf. LT w23 A2 [T AT T8 T sE ] a0 | 4.7 [ ET T30

" |+Pss AT ual O [ i 0 F RO I P I T d D] i fi 7

3 |+Pss i3 uA| 4 L ] i o} 03 B K IO IR 0 0 ] a N ]

50 [+F5s Is2 ua|” -8 I [ i [ P AR D O O ] ] ] i 0

11 [+Fss Ifsd Al -2 28 [ ] n b [{5 [N 0 [ [ b i i

17 LPss 1051 uA| 4 4| 0. ] 1] (Ol KT T [Tesra i n [ 8 (] ] i 0

13 |-Pss Ifi2 uAl B ; [} 0 ] n|e 0L o a N 0 1] 0 il ¥
| |Css B3 ual -3 ] g ] ] [ D 0:1 @ .| 0 (] ] 0 1 0 q_

13" [-Pss lisd ud] 2 1 0- 0 O DR (T B R O Y O ) 0 0 0 ) il

10 [lik A P ST e 0.19 ) AT | AT TR | B3I [S0F [ 0.03 | 0-1 | 618] -1 019|189 0.13
i (Lo Al -0 068 | 3 0327| ™" 058 | . -B 074] - JO.85] 12009 17 [0.09] 15 [008] -7 |0.24
12 [+NI, R EREARRCA oA 001 00171 0.0 PO 0B T[S0, 0.00; a4 | 001 [ 4.1 (o0 o0 641
L3 [NL A EAEA LD TR .01 | 001 ' 000 Lol 000 [0y 001 [ 00 | 041 0,1 o1

14 [dNL el -0.3% 1 0 Gl 0 [0 0 N 1] 4 o o
15 [Monotunicity uaA] D e 0.31 019" Joref-an fo21 |00 Toz3| T Toi®] & [T
15 Jublonalenicily  uaf| q [ D o |- 0 0 I 0 0 d it n ] 0|

MNotesg:

17 The mean an stundard deviation valnes were calenlated over the eight parts frradiated in this festing.
The contrel samples remained constant throughowi the testing and is not inclucted in this tahle,
These are manufacturer's non-irradiated dnata sheet specification timits. Na rost-ircadiation
limits were provided by the manufacturer at the time the tests were performedl.
Values shown for 1ih and [il are averages of HihB1-8 and HIBT-5, respectively.

2}

IFJ

Rearlings far TihE1-8 and 1it31-8 werz very similar at eech ireadiation und annealing level
Radiation-sensitive parameters were Yref, Til and £NT, .
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Fipnrs 1. Radiatinn Bias Crecant lor DACOSA

0.01uF

-18v

+18V

(1} R1 2Kto 47K, W Min. + 5%, R2 = 10.0K, 1/2W Min. + 5%
(2) R3 5.1K, 1/2W Min. + 5%



